. Most of these are silent and hypersecretion occurs in only a very small minority.
About two-thirds of all islet-cell tumours are found in the body or tail of the pancreas (Sieracki, Marshall & Horn, 1960 ) (see Fig. 1 (Gibson & Welbourn, 1960 (Fajans et al., 1961 (Markowitz, Slanetz & Franzt, 1961) . Hypoglycaemia presents a difficult problem in patients with inoperable islet-cell carcinoma. They should take protein and fat at all meals, to prolong the post-cibal rise in the blood glucose, and eat sugar when an attack is imminent. The drawback of this regimen is that it causes obesity. Cortisone, which raises the blood glucose by promoting gluconeogenesis, is helpful in some patients but is liable to cause complications; and glucagon, which is effective, demands intramuscular injections. The cytotoxic drug cyclophosphamide and the diabetogenic agent diazoxide are both undergoing trial.
Zollinger-Ellison syndrome
The Zollinger-Ellison syndrome consists of: (1) gastric hypersecretion; (2) peptic ulceration; and (3) a non-fl islet-cell lesion of the pancreas.
Details from 260 cases have been collected and reviewed recently by Ellison & Wilson (1964) . There is a slight preponderance of males (3: 2); most patients are middle-aged (30-50) years) but the condition occurs in childhood (twelve of the 260 were below the age of 15).
Pathogenesis (see Fig. 2 ) On more than a dozen occasions, a potent gastric secretagogue has been extracted from a pancreatic 0,rin lesion (Gregory et al., 1960) . These extracts, when given subcutaneously or intravenously to dogs with gastric pouches, induced a secretory response identical with that to the antral hormone gastrin (Gregory & Tracy, 1964 (Summerskill, 1959) .
Pancreatic tumours which are indistinguishable histologically may be associated with an entirely different type of diarrhoea (Telling & Smiddy, 1961; Matsumoto et al., 1966 ). This diarrhoea is watery and rich in electrolytes, and dominates the clinical picture. The condition is aptly described as 'pancreatic cholera'; severe hypokalaemia may develop and may be fatal. Gastric hypersecretion and peptic ulceration are usually absent.
The most remarkable feature of these patients is that they have normal parietal cells but are often achlorhydric. A possible explanation for this phenomenon, suggested by Sircus (1965) , is that a polypeptide analogue of gastrin displaces the natural substance from its parietal cell receptors and blocks the action of the hormone on secretion. The watery diarrhoea stops immediately after excision of the pancreatic tumour. In one inoperable case there was a good response to steroid (Smith, 1965) .
There is a whole range of syndromes between (Wermer, 1963; Ballard, Frame & Hartsock, 1964 (Hallwright, North & Reid, 1964 : Law et al., 1965 . In addition to fulminating peptic ulceration these patients had clinical features of Cushing's syndrome or other endocrine disease.
Diagnosis ofZollinger-Ellison syndrome
The Zollinger-Ellison syndrome should be suspected in any patient who has:
1. Peptic ulceration in childhood. (Cook & Lennard-Jones, 1966) . For a single adenoma local excision or partial pancreatectomy may be sufficient (Smith, 1965 (Sircus, 1965) . The complete removal of tumour tissue is often impossible because of widespread adenomatosis or of functioning metastases (Block et al., 1962) . The immediate danger in these patients stems more from the complications of peptic ulceration than from the tumour itself. Surgery, therefore, must be directed towards the prevention of ulceration. Only complete gastrectomy can achieve this and any lesser procedure courts disaster (Fig. 3) . 
ACTH-secreting pancreatic tumours
In at least ten patients, a pancreatic carcinoma has been found in association with bilateral adrenocortical hyperplasia and Cushing's syndrome (Liddle et al., 1964) . In three of these a substance indistinguishable from ACTH of pituitary origin has been extracted from the tumour. Not surprisingly, low levels of ACTH have been found in the pituitary in such patients. Carcinomas of the bronchus, the thymus and of other organs may behave in a similar manner (Ross, 1965) . The presenting symptoms of this disease are lassitude, loss of weight, thirst, ankle oedema and muscle wasting (Geokas et al., 1965) . The typical physical stigmata of Cushing's syndrome are often absent, owing perhaps to the extremely rapid onset of the disease. Other endocrine syndromes may be present as well as a result of the production of other polypeptides. Melanocyte-stimulating hormone production is especially common and a brown pigmentation of the skin may be helpful in diagnosis.
Severe hypokalaemic alkalosis and a glucose tolerance test of the diabetic type are almost invariably present. The plasma cortisol levels are extremely high, often higher than in Cushing's syndrome of pituitary or adrenal origin. The urinary 17-oxosteroids and 17-hydroxysteroids are also elevated. The adrenocortical hyperfunction, which these measurements reflect, cannot be suppressed by dexamethasone, indicating that the tumour secretes autonomously.
Surgery has, on occasion, been directed towards the hyperplastic adrenals. If the disease could be detected early it might be cured by excision of the pancreatic tumour, but most cases reported to date have been far advanced and have had a fatal outcome.
Glucagon-secreting tumour of the pancreas A single case of glucagon secreting a-cell carcinoma of the pancreas was reported recently (McCavran et al., 1966) . The patient presented with mild diabetes and dermatitis. It is noteworthy that many patients with the Zollinger-Ellison syndrome have had some impairment of glucose tolerance. It may be that these tumours secrete glucagon in addition to other substances, but this mnatter awaits further inquiry.
